Introduction {#sec1-1}
============

Saccular and fusiform aneurysm are estimated to comprise 2.7%--9% of all intracranial aneurysms. Posterior inferior cerebellar artery (PICA) aneurysms arising in association with arteriovenous malformations (AVMs) are rare, and there is no defined treatment algorithm. Here, we present a unique case of ruptured multiple PICA aneurysms associated with a cerebellar AVM that caused subarachnoid hemorrhage (SAH) and treated by combined procedures with endovascular treatment followed by microsurgical aneurysm clipping and excision of AVM.

The present study was performed in accordance with our institution\'s guidelines for human research. Written informed consent was obtained from the patient before the treatment.

Case Report {#sec1-2}
===========

A 67-year-old woman developed a severe headache. She was admitted our hospital with 21 points on NIHSS. Cranial computed tomography scans showed SAH predominantly distributing in the left lateral pontine cistern and clot in the fourth ventricle \[[Figure 1a](#F1){ref-type="fig"}\]. Cerebral angiography showed two saccular aneurysms peripherally on the left PICA, which formed an abnormal arteriovenous shunt adjacent to the left transverse sinus. The shunt was further fed by the ipsilateral superior cerebellar and contralateral posterior meningeal arteries. Neither stenotic nor obstructive changes were found in the sinus \[Figure [1b](#F1){ref-type="fig"} and [c](#F1){ref-type="fig"}\]. The proximal aneurysm was larger and deep seated while the distal aneurysm was smaller and located superficially. Initial treatment aiming at an internal trap of the PICA between the two aneurysms failed for technical difficulty and resulted in embolization of the proximal aneurysm. On the following day, the patient underwent a microsurgical trap of the distal aneurysm and resection of the arteriovenous shunt. Intraoperatively, the inner dural surface showed convolutions with purplish discoloration adjacent to the transverse sinus. The distal aneurysm was buried in thick clots and presented as a premature rupture, which suggesting the source of bleeding. *En bloc* resection was achieved for the superficially located abnormal vessels, which was histologically verified as AVM \[[Figure 1d](#F1){ref-type="fig"}\]. Postoperative angiography confirmed the disappearance of the abnormal vasculatures \[Figure [1e](#F1){ref-type="fig"} and [f](#F1){ref-type="fig"}\]. Although there was no complication with the procedures, delayed ischemic neurological deficit appeared for the perioperative period, the patient was discharged with 15 points on NIHSS.

![(a) CT scan showing subarachnoid hemorrhage (arrow) and intraventricular clot (asterisk). (b) A left vertebral arteriogram, oblique view, showing aneurysms on the distal PICA (arrows) fed by the superior cerebellar artery (arrowhead), forming arteriovenous shunt (asterisk), and draining into the transverse sinus (TS). (c) A right vertebral arteriogram, lateral view, showing the posterior meningeal artery (arrows) feeding the shunt (asterisk). (d) Photomicrograph of the resected shunt showing findings of arteriovenous malformation. H-E stain, x 200 (e and f) Left (e) and right (f) vertebral arteriograms, oblique view, showing disappearance of PICA aneurysms (arrows) and shunt (asterisk)](AJNS-13-1250-g001){#F1}

Discussion {#sec1-3}
==========

A pedicle PICA aneurysm associated with an AVM is a rare occurrence with a few documented cases. Multiple pedicle aneurysms in association with an AVM are exceptionally rare.\[[@ref1][@ref2][@ref3]\] Although clip obliteration is the standard treatment of such aneurysms, endovascular therapy has been reported as an alternative option.\[[@ref1][@ref4][@ref5]\] In our case, as previously documented, catheterization into the peripheral PICA was technically difficult.\[[@ref5]\] Therefore, we performed staged treatment with coil embolization to the proximal aneurysm followed by microsurgical management to the superficially located distal aneurysm and AVM. Embolization using liquid material was thought to be a risk for migration into the transverse sinus. In the present case, cerebellar AVM was supplied by the posterior meningeal artery. This type of transdural feeding was found in 6.6% of intracranial AVMs, not having an impact on the treatment outcome.\[[@ref6]\] The meningeal supply in this case was interrupted by a dural incision during surgery and no additional management was necessary. A staged approach with coil embolization and open microsurgery can be a treatment option for multiple PICA aneurysms associated with an AVM.

Conclusion {#sec1-4}
==========

We underwent multiple PICA aneurysms associated with cerebellar AVM. These both lesions are extremely rare, and we treated the case with combined procedure of endovascular treatment and open surgery. We consider that the combined procedures of endovascular treatment and open surgery are suitable because of less invasive strategy than a single surgical procedure for the cerebellum in the acute phase.
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